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Abstract

Aim: In this study, the results of patients who underwent primary endoscopic endonasal
dacryocystorhinostomy surgery and nasolacrimal silicone tube intubation (PEEDCR +
NSTI) due to chronic dacryostenosis were evaluated retrospectively. The sinonasal
pathologies accompanying these cases and their results were reviewed in the light of the
literature.
Materials and Methods: The medical records of 55 patients who admitted to State
Hospital Ear Nose and Throat Clinics between January 1, 2015 and December 31, 2019,
were diagnosed with chronic dacryostenosis and underwent PEEDCR + NSTI surgery
were retrospectively examined.
Results: Fifty-five patients were included in the study. Thirty-three of the patients
(60%) were female and 22 were male (40%). Endoscopic endonasal DCR and nasolacrimal
silicon tube intubation were applied to a total of 55 patients, 21 (38.18%) right eye and
34 (61.82%) left eye. Simultaneously, sinonasal pathology surgery was performed on 32
patients. 47 patients (85.5%) achieved complete recovery, while the complaint of eight
patients (14.5%) continued. In our study, we found the success rate as 85.5% in primary
cases. Nasal revision surgery and EEDCR + NSTI were applied to 8 patients with recur-
rence. While 7 of these are fully recovered, 1 patient relapsed again. Success rate after
revision surgery increased to 98.2%. All of the 8 patients with recurrence were those who
underwent sinonasal pathology surgery simultaneously.
Conclusion: PEEDCR + NSTI surgery is a functional treatment method that is well-
tolerated and with high success in patients with lacrimal stenosis. Sinonasal pathologies
were responsible for recurrences. Simultaneously, intranasal pathologies must be treated
effectively.

Copyright © 2022 The author(s) - Available online at www.annalsmedres.org. This is an Open Access article distributed
under the terms of Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.

Introduction

Dacryocystorhinostomy is a chosen procedure that opens
the lacrimal sac and nasolacrimal canal into the nose
in nasolacrimal duct obstruction. External surgery of
nasolacrimal duct obstruction has been performed since
the early 19th century. The development of endoscopic
surgery with technological developments in recent years
has evolved the endonasal treatment of nasolacrimal canal.
Increasing knowledge about intranasal anatomy and the
development of imaging methods and instruments used
during surgery also increased the success rate of endoscopic
surgery. At the same time, there are many advantages
such as no external scars occur, lacrimal sac pump func-
tion is not impaired, lacrimal sac is not mobilized from
the surrounding bone structures, other nasal pathologies
can be treated, and the operation time is shorter and less
morbidity is encountered. Moreover, failure rates in endo-
scopic surgery are reported between 5-20% [1]. The na-

solacrimal system basically consists of the lacrimal gland,
the lacrimal sac and the nasolacrimal duct. The major
factors that increase failure rates are the complexity of
nasolacrimal anatomy, being adjacent to vital organs, and
frequent accompanying parasinus pathologies [2]. In this
study, we retrospectively evaluated the results of primary
endoscopic endonasal dacryocystorhinostomy surgery and
nasolacrimal silicone tube intubation (PEEDCR + NSTI)
in patients who admitted to our hospital with complaints
of epiphora and lacrimation, who were diagnosed with
chronic dacryostenosis and did not improve with medi-
cal treatment. We investigated the success rates of the
surgery, demographic characteristics, complications and
causes of failure in operated patients in the light of the
literature.
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Figure 1. Left lacrimal sac area.

Figure 2. External punctum dilation.

Materials and Methods

Ethical approval of this study obtained from Akdeniz Uni-
versity Scientific Research and Publication Ethics Com-
mittee. In our study, the files of patients who were referred
to Antalya Serik State Hospital Ear Nose and Throat Clin-
ics by the Ophthalmology Clinics between the dates of 1
January 2015 - 31 December 2019, whose routine follow-up
was completed, were diagnosed with chronic dacryosteno-
sis, were not treated with medical treatment, and were op-
erated with PEEDCR + NSTI, retrospectively. Patients’
demographic characteristics, age, gender, eye that was af-
fected, duration of silicone tube stay, mean follow-up pe-
riod, presence of additional nasal pathologies, complica-
tions and causes of failure were evaluated. We performed
all of the operations under general anesthesia. Nasal
cavity of the patients was decongested with cotton with
adrenaline prior to the surgery. Afterwards, a mixture of 1
mL lidocaine and 1:100,000 adrenaline was infiltrated into
the front end of the middle conchae and region region of
the lateral nasal wall adhesion to the middle conchae (Fig-
ure 1). If there were simultaneous nasal pathologies such
as septal deviation, concha bullosa, turbinate hypertrophy
and thought to block the surgical site, surgical correction
was performed primarily. In this study, 14 patients had en-
doscopic septoplasty, nine patients had endoscopic concha
bullosa resection, five patients had inferior turbinoplasty,
three patients had nasal polypectomy and two patients
had functional endoscopic sinus surgery. During all these
attempts, 0- and 30-degrees rigid telescope and monitor

was used.

The surgical technique we selected included marsupializa-
tion of the lacrimal sac and superior nasolacrimal duct into
the nasal cavity. The most important landmark for the lo-
calization of the lacrimal sac and duct is the maxillary line.
The maxillary line starts just before the adhesion line of
the frontal process of the lacrimal bone and maxilla to the
lateral nasal wall of the junction line and continues at an
inclined angle towards the posterior border of the inferior
concha. The lacrimal sac and ductus are located lateral
and posterior of the maxillary line. The upper limit of the
lacrimal sac extends approximately 6 mm above the mid-
dle concha adhesion site. The operation was started with
mucosal incision and elevation. Starting from 1-2 mm an-
terior to the adhesion of the middle turbinate to the lateral
nasal wall, a mucosal incision was made through a few mm
above the upper border of the lower concha and just before
the nasolacrimal bulge. Following mucosal elevation, bone
was excised with the help of 2 mm osteotome and Kerrison
forceps, and a rhinostomy window with a size of 4-8 mm
was created in the lateral nasal wall. We made bone ex-
cision from the middle of the distance between the middle
concha adhesion to the lateral wall and the upper edge of
the lower concha to a few mm above the middle concha
adhesion. Simultaneously, the upper and lower punctae
located in the medial canthus for external punctal dilata-
tion were dilated with the Bowman probe (Figure 2). The
probe was then horizontally aligned in the canaliculi and
directed towards the lacrimal sac. The medial wall of the
lacrimal sac was stretched into the nose with the probe
inserted through the canaliculi and a vertical incision was
made with a sickle knife. At this stage, purulent drainage
was observed in some patients. The tip of the probe was
observed endoscopically on the lateral nasal wall. Then,
with the help of forceps, the medial wall of the sac was
removed, and the silicone tube was inserted through the
dilated upper and lower puncta and pulled through the
pouch. The probes were cut off at the silicone ends and
removed and the two ends of the silicone tube were tied
together in the nasal cavity. We performed nasolacrimal
silicone tube intubation in all of our cases. We postopera-
tively used topical steroids and Mitomycin C in our cases.
There are studies indicating that mitomycin C prevents
the development of granulation tissue and the formation
of stenosis [3]. Patients were controlled for bleeding. Mas-
sive bleeding was not observed in any of our patients. Then
spongestan was placed in the middle meatus. If an inter-
vention was made in the nasal cavity, a merocele tampon
was placed and the operation was terminated.

The patients were invited to the controls on the postop-
erative 3rd day, after the tampons were removed, at first
week, first month, third month, and then quarterly. The
patients were followed up between six and 18 months. Sil-
icone tubes were removed in all patients at the end of the
postoperative sixth month. Nasolacrimal irrigation was
done on all patients on the 15th day after removal of the
silicone tube. Nasal cavity was checked by endoscopic ex-
amination. The complete disappearance of the complaint
of epiphora and fluid ejection from the iatrogenic ostium
after injection of fluid from the puncture were considered
as the signs of complete recovery.
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Table 1. The characteristics of patients (n=55).

Characteristics n

Sex
F 33(60%)
M 22(40%)

Average age
F 45.90 ± 13.45
M 48.40 ± 19.90

Laterality
Right 21(38.18%)
Left 34(61.82%)

Table 2. Success rate of operations.

Successful n (%) Recurrence n (%)

Primary EEDCR 47 (85.5%) 8 (14.5%)
Revision EEDCR 7 (87.5%) 1 (12.5%)

Total 54 (98.2%) 1 (1.8%)

Results

Clinical features of the cases such as gender, age, lateral-
ity and accompanying nasal pathology were evaluated. A
total of 55 patients, 33 female (60%) and 22 male (40%),
were included in the study. The ages of the patients ranged
between 16 and 74 years (mean age = 46.91 ± 16.55 years;
female = 45.90 ± 13.45 years, males = 48.40 ± 19.90) (Ta-
ble 1).
Preoperative endoscopic examinations of the patients were
performed, and paranasal sinus tomography were ob-
tained. There were accompanying nasal pathologies in
32 of cases (52.8%). In 13 patients, septum deviation
(23.6%), in nine patients concha bullosa (16.4%), in five
patients, turbinate hypertrophy (9.1%), in three patients,
nasal polyposis (5.5%) and in two patients, chronic sinusi-
tis (3.6%) were detected. In addition, no accompanying
nasal pathology was observed in 23 cases (41.8%). Endo-
scopic endonasal DCR and nasolacrimal silicon tube in-
tubation was performed in a total of 55 eyes, 21 (38.18%)
right eye and 34 (61.82%) left eye. Endoscopic septoplasty
was performed in 13 (23.6%) patients with simultaneous
sinonasal pathology, 9 (16.4%) endoscopic concha bullosa
resection, 5 (9.1%) inferior turbinoplasty, 3 (5.5%) nasal
polybectomy. and 2 (3.6%) received functional endoscopic
sinus surgery (Figure 3).
Tampons were removed on the postoperative day three.
Patients had follow ups on postoperative week one, month
one, month three and then with three-month intervals.
The patients were followed up between six months and 18
months. While full recovery was achieved in 47 (85.5%) pa-
tients after the operation, it was observed that complaints
continued in 8 (14.5%) of them. Sinonasal revision surgery
and EEDCR + NSTI were applied to these 8 patients with
recurrence. 7 of them recovered completely, while 1 had
a recurrence. All of the 8 patients with recurrence were
those who underwent sinonasal pathology surgery simul-
taneously. 3 of them were nasal polyps, 2 cases of chronic

Figure 3. The number of sinonasal pathology and recur-
rence rate.

sinusitis, and 3 cases of concha bullosa. One patient with
recurrence was nasal panpolyposis. The success rate af-
ter revision surgery increased to 54 patients (98.2%). In
the failed case, nasal polyposis was present, and the na-
solacrimal iatrogenic ostium opening was observed to be
blocked by nasal polyps again (Table 2).

Discussion

This study is a study of patients diagnosed with chronic
dacryostenosis and underwent PEEDCR + NSTI. Dacry-
ocystorhinostomy can be defined as creating a direct open-
ing from the lacrimal sac to the nasal cavity through an
internal or external route to create a low-pressure lacrimal
bypass system. The external approach was first described
by Toti in 1904 [4], while the internal approach was de-
scribed by Caldwell in 1893 [5]. The development of endo-
scopic surgery with help of technological developments in
recent years led to evolutions in endonasal treatment of the
nasolacrimal canal. Increased knowledge about intranasal
anatomy and the development of imaging methods and in-
struments during surgery also improved the success rate
of endoscopic surgery [6, 7]. At the same time, there
are many advantages including no external scar formation,
fully functional lacrimal sac pump, stable lacrimal sac lo-
cation on surrounding bone structures, possibility of treat-
ment of other accompanying nasal pathologies, reduced
operation time and less morbidity [8]. In the study con-
ducted by Coumou et al. including 442 case series followed
over a period of approximately 10 years, it was observed
that endonasal DCR is a safe and effective procedure for
children and adults [9]. We performed all of the surgeries
by achieving general anesthesia. In addition, as a result
of the development and modernization of anesthetic agents
used in achieving general anesthesia, patients prefer to un-
dergo surgery under general anesthesia. However, there
are groups who prefer local anesthesia during surgery, as
well. There are factors affecting the surgical outcomes in-
cluding inadequate preoperative evaluation, accompanying
nose and paranasal sinus disorders, surgeon’s experience
of using endoscope, inadequate opening of bone ostium,
scar formation in rhinostomy region, lateralization of the
middle conchae, mucosal synechia, hemorrhage, prolapse
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of silicone tube, conjunctiva and corneal erosion [10, 11].
As a surgical technique, while opening bone ostium be-
tween the lacrimal sac and the nasal cavity in PEEDCR
+ NSTI, laser can be used in addition to surgical tools
such as micro motors, rongeur, gouge forceps, hammer [12,
13]. In our cases, we created nasolacrimal opening by us-
ing rongeur (Kerrison forceps) and gouge-hammer. When
we look at the literature, we see that the success rates of
endoscopic dacryocystorhinostomy vary between 85% and
95% according to the technique used and the surgeon per-
forming. While the lowest success rate was reported as
63% by Hartikaienen et al. [14], the best result was re-
ported by Sprekelsen and Barberan with 96% [7]. In a
study by Onerci et al. [15], they found the success rate
of endoscopic endonasal dacryocystorhinostomy as 94.4%.
In our study, we found the success rate as 85.5% in pri-
mary cases. Sinonasal revision surgery and EEDCR +
NSTI were applied to 8 patients with recurrence. While
7 of them recovered completely, 1 patient relapsed. Suc-
cess rate after revision surgery increased to 98.2%. In our
study, we performed different endoscopic surgeries simulta-
neously to 32 of the cases (52.8%). Endoscopic septoplasty
in 13 (23.6%), endoscopic concha bullosa resection in nine
(16.4%), inferior concha turbinoplasty in five (9.1%), nasal
polypectomy in three (5.5%) and functional endoscopic si-
nus surgery in two (3.6%) of the patients with accompa-
nying nasal pathology were performed. All 8 patients with
recurrence were those who underwent sinonasal pathology
surgery simultaneously. 3 of them were nasal polyps, 2
cases of chronic sinusitis, and 3 cases of concha bullosa.
While 7 of them recovered completely, 1 patient relapsed.
This patient, who had recurrence, had panpolyposis. In-
adequate cleaning and frequent recurrence of nasal polyps
and sinusitis have been observed to cause infectious and
mechanical adhesions around the nasolacrimal canal and
sac. In the same way, if enough wound care and dressing
is not done after concha bullosa surgery, synechia are seen.
Sinonasal pathologies were responsible for recurrences. Si-
multaneously, intranasal pathologies must be treated ef-
fectively. Therefore, patients with nasolacrimal duct ob-
struction should be evaluated preoperatively in terms of
sinonasal pathologies. Weidenbecher et al. found septal
deviation in 72%, chronic sinusitis in 32%, turbinate hy-
pertrophy in 20%, and nasal polyposis in 14% of patients
in the preoperative examination of 56 patients who under-
went endoscopic endonasal dacryocystorhinostomy due to
lacrimal stenosis [16]. Nasolacrimal silicone tube is placed
to prevent the rhinostomy created by dacryocystorhinos-
tomy from closing in the early period due to scar tissue.
There are publications stating that silicone tube does not
affect the success rate. Kang et al. reported in their
systematic review that silicone intubation for endoscopic
DCR did not affect the success rate, as a result of their
systematic examination [17]. We placed nasolacrimal sil-
icone tube in all of our cases. Boush et al. found that
the silicone tube that remained for a long time was more
successful in terms of response than those removed early
[18]. Onerci et al. reported that silicone tubes should
be removed before three months and that long-term tubes
may cause granulation tissue [19]. Similarly, Karaca et al.
reported that they removed the silicone tube within 2-4

months in their own clinic and that prolonged intubation
caused nasal inflammation, fibrosis and canalicular lacera-
tion [20]. In some publications, it is recommended that the
silicone tube should remain for a long time, while in other
publications it has been reported that prolonged intuba-
tion can lead to granulation tissue formation [21]. In our
study, the mean duration of intubation was six months.
We used topical steroids and Mitomycin C after surgery
in our cases. There are studies that mitomycin C prevents
the granulation tissue formation and the development of
stenosis [3, 22].

Conclusion

PEEDCR + NSTI is a functional treatment method that
is well tolerated by patients and has a high success rate.
Sinonasal pathologies were responsible for recurrences. Si-
multaneously, intranasal pathologies must be treated ef-
fectively. Therefore, patients with nasolacrimal duct ob-
struction should be evaluated preoperatively in terms of
sinonasal pathologies. It is increasingly preferred due to
its various advantages such as no external scar, lacrimal
sac pump function is not impaired, the lacrimal sac is not
mobilized from the surrounding bone structures, other ac-
companying nasal pathologies can be treated, the opera-
tion time is shorter, and the morbidity is less.
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